INTRODUCTION
Tecoma is a small genus with a strikingly disjunct distribution, two species being found in southern Africa, with the remainder in tropical America. One New World species, T. stans (L.) Juss. ex Kunth, is widespread, but the others are essentially Andean with the greatest number in Peru. Although the African species have sometimes been treated as a separate genus, Tecomaria, there is no morphological or molecular evidence as yet (L. Lohmann, Instituto de Biociencias, Universidade de Sao Paulo, pers. comm.) to support this division.
The most recent taxonomic revision of Tecoma (Gentry, 1992: 273-293 ) recognized 14 species, but my own field observations and analysis of herbarium specimens suggest that Gentry used a narrow species concept and the number of distinct species is probably fewer. Gentry (1992: 274) acknowledged that he was 'guided almost as much by geography as morphology'.
In at least two cases he acknowledged that he placed geographically close populations within the same species, even though the morphology of the plants in one population conformed to a species from another region (Gentry, 1992: 273, 285) . He referred to Tecoma as 'a taxonomically difficult group with poorly demarcated species mostly differentiated by variable and often completely overlapping vegetative characters' (loc. cit.). He seems to have had more faith in floral characters, but only at the level of dividing the American species into two groups, 'one with narrowly tubular orange or red-orange hummingbirdpollinated flowers and one with campanulate, yellow, bee-pollinated flowers ' (loc. cit.) , this latter group having been separated off earlier as section Eutocoma by Melchior (1941: 18 ).
Gentry's difficulties in species delimitation were not new. The previous specialist in South American Bignoniaceae, Noel Sandwith, had experienced similar difficulties, as evidenced by his annotations on specimens at Kew and his published comment: 'It is clear that the taxonomy of the Peruvian and Bolivian species of Tecoma can only be understood after intensive field studies' (Sandwith, 1954: 455) . Macbride, in his account for the Flora of Peru, repeatedly expressed his difficulties, quoting Sandwith's comment above (Macbride, 1961: 85) in relation to T. tanaeciiflora (Kränzlin) Sandwith, and commenting in relation to his key that the 'distinctions are apparently questionable as to constancy and true significance' (Macbride, 1961: 79) and, with regard to T. guarume DC., 'Really, unless the calyx shape is significant, the recorded differences between this and T. arequipensis and similarly distinguished plants seem tenuous and probably within the normal range of variation' (Macbride, 1961: 82) .
Tecoma is a genus characteristic of the 'drier, coastal and inter-Andean regions' (Macbride, 1961: 78) . Recent papers, notably Bridgewater et al. (2003: 129-141 ), Pennington, Prado & Pendry (2000: 261-273) , Pennington et al. (2004a: 515-537 ), but, especially, Prado & Gibbs (1993: 902-907) , have drawn attention to the existence of disjunct populations in the seasonally dry forest regions of South America. Specific examples of dry forest species with disjunct trans-Andean distributions linking populations in Peru with those of the Bolivian dry valleys were shown by Daniel (1986: 71-73 ) and Wood (2006 Wood ( : 248, 2007 . Tecoma in general, and T. fulva (Cav.) D. Don in particular, conform to this pattern of distribution, and long isolation resulting from the Andean uplift is the best explanation available for the minor differences found between populations of T. fulva in this region, as well as for those between the apparently related T. rosifolia and T. tenuiflora (A. DC.) Fabris.
The following account is essentially a revision of the Bolivian species, but inevitably involves the evaluation of those species from Peru and Argentina which also occur in Bolivia. The main new element brought to this is the author's knowledge of the plants in the field gained in Bolivia over the past 14 years. The intensive field studies to whose necessity Sandwith (1954: 455) referred have been combined with a close examination of a wide range of herbarium specimens. Collections in all four Bolivian herbaria (BOLV, HSB, LPB, USZ), the two main herbaria in Lima (MOL, USM), and those in London (K, BM) have been carefully studied. Much material collected in Peru and Argentina from the 1930s to the 1960s was sent to Kew for determination by Sandwith. All important modern collectors in Bolivia have deposited duplicates of their collections in LPB and USZ, so that most, possibly all, collections made by Gentry (MO), Solomon (MO), and Nee (NY) have been seen.
The results of my studies coincide closely with Fabris' account of the genus in Argentina (Fabris, 1965) , but differ from those of Gentry and earlier workers in that fewer species are recognized and a clear distinction is made between T. tenuiflora and T. fulva. Variation within species has been accounted for in two ways. Six species recognized by Gentry are regarded as a single species, T. fulva, with six subspecies which can be recognized on minor and, to some extent, overlapping morphological characters. The six subspecies recognized here do not simply represent a change in taxonomic rank, but involve a new infraspecific classification with the description of one new taxon and the rejection of T. cochabambensis (Herzog) Sandwith as a distinct taxon. Subspecific rank has been chosen because the taxa are separated geographically, but essentially form a continuum with a few morphologically and geographically intermediate specimens. In contrast, varietal status has been used for distinctive forms in the infraspecific classification of T. stans, as there appears to be little geographical patterning to their occurrence.
Considerable care has been given to the choice of rank. It could be argued that the differences between T. tenuiflora and T. fulva are no greater than those between the different subspecies of the latter. However, in Bolivia and Argentina, T. fulva ssp. garrocha and T. tenuiflora are essentially sympatric, never form intermediates or hybridize, and do not have the same flowering pattern or habitat. They behave in every way as distinct species. By contrast, T. fulva ssp. garrocha and ssp. altoandina are essentially allopatric, but form intermediates where the ranges of the two taxa overlap. They flower at the same time and occupy very similar habitats.
Another way in which variation has been accounted for is by the recognition of hybrids. Gentry alluded to the possibility of the existence of hybrids in his comments about T. tanaeciiflora. In this paper, T. tanaeciiflora is treated as a subspecies of T. fulva and no examples of hybridization involving the T. fulva complex have been noted, although occasional specimens intermediate in character between one or other subspecies occur. However, these intermediates are not known to occur in the presence of either of the possible parents. By contrast, hybrids can be expected in Bolivia wherever T. tenuiflora grows with T. stans or T. beckii J. R. I. Wood. These hybrids seem to be fertile and can be recognized by the intermediate nature of their characters. They are almost always found in the presence of both parents and never in the absence of both. Hybrid swarms occur at Hoyadas between Aiquile and Totora in Bolivia (T. Sarkinen, Department of Plant Sciences, University of Oxford, pers. comm.), and can be expected elsewhere as the hybrids always appear to be fertile. The hybrid between T. stans and T. tenuiflora is especially common around Samaipata and generally in the Andean valleys above 1500 m west of Santa Cruz, and is easily recognized in the field, although herbarium specimens may be harder to determine. The abundance of these hybrids suggests strongly that the pollinators are promiscuous in their choice of corolla type, and that Gentry's (1992: 273, supra) distinction between bee-pollinated and humming bird-pollinated species is less fundamental than he supposed. Molecular studies would help to elucidate the relationships between these two groups of species.
In the following account, descriptions are essentially diagnostic except for new taxa. Anyone requiring full descriptions of established taxa should refer to the Flora Neotropica Monograph by Gentry (1992) . All specimens cited have been seen unless indicated to the contrary.
TECOMA JUSS.
Shrubs or small trees. Leaves mostly compound, imparipinnate with serrate leaflets, rarely simple. Inflorescence of terminal, simple or branched racemes; calyx cupular to shortly cylindrical, fivetoothed, the teeth often apiculate. Corolla large and showy, yellow, orange, or red, tubular to campanulate; stamens four, exserted or included; staminode one; anthers divaricate; ovary narrowly cylindrical, the ovules in two rows; style slender, often exserted, stigma clavate. Fruit a linear capsule, the valves glabrous; seeds thin with hyaline wings, clearly differentiated from the seed itself.
The key serves to differentiate species in Bolivia and Argentina, but not in Peru and Chile, where some subspecies of T. fulva are at best obscurely two-lipped. Description: Shrub 2-4 m high of irregular shape but often with relatively long branches; bark reddishbrown on young branchlets but becoming greyish on older wood. LEAVES simple, petiolate; petioles 0.4-2 cm long, purplish-brown, rounded and glabrous on the lower surface but furrowed and crispedpuberulent on upper surface; lamina (1.2-)2-8 ¥ 0.8-3 cm, elliptic to oblong-elliptic, glabrous, apex obtuse, base broadly cuneate, margin serrate with prominent teeth (c. four to five per centimetre), upper surface dark shiny-green, finely reticulate-veined, lower surface paler, inconspicuously reticulate-veined. INFLORESCENCE of short racemes terminal on small branchlets, 1-3 cm long, one-to ten-flowered, the flowers opposite, pedicellate; rhachis puberulent below, otherwise glabrous; pedicels 4-10 mm long, relatively stout, arched upwards, persistent after the flowers have fallen; bracteoles 2-3 mm long, broadly ovate, obtuse, sessile and ±clasping the pedicel; calyx 6-8 mm long, elongate-cupular, coriaceous, glabrous, five-toothed, the teeth triangular, often reddish-brown in colour; corolla 4-6 cm long, bright yellow, tubularcampanulate, the base cylindrical for 1-1.3 cm, then abruptly ventricose and reaching 1.3-2 cm in width at the mouth, subequally five-lobed, the lobes spreading, 0.6-1 ¥ 0.8-1.4 cm, very broadly ovate to suborbicular, slightly narrowed at the base, rounded; exterior glabrous; interior glabrous except for a 3 mm wide ring of pubescence around the point of insertion of the stamens; fertile stamens four, didynamous, inserted just above cylindrical base of tube; filaments yellow, (Gentry, 1992: 291) , does not appear to be closely related and differs in a number of characters. The leaves of T. beckii are strictly glabrous, always simple, and essentially elliptic in shape, whereas those of T. fulva ssp. tanaeciiflora are pubescent, oblong in shape, and nearly always with pinnate leaves mixed with simple leaves, something that is never seen in T. beckii. In addition, T. beckii has a yellow, campanulate corolla, similar in form and colour to that of T. stans but strictly glabrous. These characters further distinguish it from T. fulva ssp.
tanaeciiflora, which has the red, ±tubular corolla of T. fulva. The corolla colour and shape suggest that T. beckii may be more closely related to the other simple-leaved species, T. castanifolia from Ecuador and the extreme north of Peru. However, this species has large (4-20 ¥ 1-7 cm), lanceolate-oblong leaves and a large compound inflorescence, in which the racemes are clearly branched and often more than 10 cm long. In addition, T. beckii appears to be distinct from all species of Tecoma in having the wings of the fruit finely dissected, so that the seed is ciliate with rather thick, stiff white hairs.
Eponomy: This species was named T. beckii (Gentry, 1992: 291) , but was never formally described. It is named after Stephan Beck of the La Paz herbarium (LPB), who has contributed so much to our knowledge of the Bolivian flora during the last 30 years. Description: Very variable shrub or small tree to 10 m, the branchlets lepidote, brown. Leaves pinnate with three to nine leaflets, glabrous to tomentose, the rhachis unwinged, the leaflets opposite, shortly petiolate, lanceolate, oblong-lanceolate, or oblong-elliptic, the apex acuminate or acute, the base narrowly cuneate, the margin serrate. Inflorescence a terminal raceme, 3-10 cm, simple or branched and ±paniculate; calyx shortly cylindrical-cupulate, five-toothed; corolla yellow or yellow with red lines in the throat, tubularcampanulate, 3.5-5.5 cm, the cylindrical basal part c. 1 cm long, the expanded campanulate part glabrous on the exterior but usually in Peru southwards pilose in the sinuses of the lobes, inside glabrous except for hairs at point of insertion of stamens, five-lobed, the lobes equal, rounded; stamens included; anthers divaricate, sparsely pilose; ovary linear, glandularlepidote. Fruit a linear, glabrous capsule 7-21(-26) cm; seeds with hyaline wings. Tecoma stans is a variable species which can be divided into at least three varieties in South America. They can be separated using the following key. *This record was cited by Gentry (1992: 291) under Tecoma tanaeciiflora, but without department or province. From copies of Troll's field notebooks supplied by the Berlin Herbarium and Botanical Garden (B) to the La Paz Herbarium (LPB), it is clear that Troll's 'Sierra de Aquas Claros' is to be found near Pasorapa. Unlike the other specimens cited here, it has not been seen by me.
2A. VAR. STANS (FIG. 3A-D)
Key characters: This variety is characterized by its lanceolate or oblong-lanceolate, acute to acuminate leaflets which are glabrous or only sparsely pubescent on the veins beneath.
Habitat and distribution: Widespread and common around the Caribbean, occurring in most of the West Indies and thence along the mountain chains from Mexico south to northern Argentina; in South America rarely far from the Andes and apparently absent as a native plant from Brazil. It is widely cultivated in Bolivia and throughout the tropics.
The distribution of var. stans in Bolivia and neighbouring countries is interesting (Fig. 4) . It is abundant in scrub and along forest margins in the Tucuman-Bolivian forest belt below about 2500 m from about 17°30′ southwards along the eastern slopes of the Andes south to central Argentina, giving every appearance of being native, although most places where it grows show signs of disturbance. In both countries, it extends westwards into the interAndean dry valleys, where it occurs sporadically in moister scrub, and eastwards into the lowland plains at the foothills of the Andes. It appears to be absent further north and east, and I have seen no specimens of wild provenance from La Paz or Beni Departments. Good examples of var. stans from Peru are rare and the few that I have seen, such as Pinau 01 (USM) from Lima or Herrera 2170 (K, US) and Sarkinen et al. 2214 from Lambayeque, are either certainly cultivated or of unknown provenance. Var. sambucifolia seems to replace var. stans in natural habitats in Peru and northern Bolivia.
Plants throughout the Tucuman-Bolivian forest region appear very uniform, and it seems that most, if not all, cultivated plants in this region derive from local, wild stock. This does not always seem to be the case further north in Bolivia; Fuentes 6185 (BOLV, LPB, MO), for example, a cultivated plant from Rurrenabague, appears to derive from a source outside Bolivia, possibly from Central America. Other forms of var. stans with larger corollas are also cultivated in northern Peru (T. Sarkinen, pers. comm.) . Evaluation of these plants is beyond the scope of this paper.
Specimens of wild provenance from Bolivia only are cited below (Fig. 4) . Key characters: This variety is characterized by its oblong to oblong-elliptic, acute (not acuminate) leaflets, which are glabrous to puberulent on the veins beneath. Leaflet shape varies from broadly oblong and narrowed relatively abruptly at both ends (as in the type) to oblong-elliptic and narrowed from the midpoint, but unlike var. stans the leaflets are always broadest at the midpoint and never long-acuminate.
Habitat and distribution:
Found from southern Ecuador to northern Bolivia, but its exact distribution is uncertain because of confusion with var. stans. Plants that are indistinguishable from Peruvian material of var. sambucifolia also occur in Mexico and Central America. It is the common variety of T. stans throughout Andean Peru, but is rare in Bolivia and is restricted to La Paz Department, where it is found in the drier inter-Andean valleys between 2500 and 3000 m. Only specimens from Bolivia are cited below (Fig. 4) . Notes: There has been much confusion between T. sambucifolia and T. stans. Foster (1958: 187) recognized only T. sambucifolia in Bolivia, whereas Gentry (1992: 284-5) and Killeen, García & Beck (1993: 150) recognized only T. stans, despite the fact that earlier writers, for example Melchior (1941: 27) , had recorded T. sambucifolia from the north of Bolivia. The two species are, in fact, so close that they cannot be satisfactorily distinguished at specific level. Var. sambucifolia 'differs consistently only in the elliptic (rather than lanceolate) leaflets with non-acuminate (but sometimes distinctly acute) apices' (Gentry, 1992: 763 I have opted for varietal status partly to maintain consistency with the infraspecific classification of T. stans adopted by Gentry and partly because the differences do not seem consistent enough to justify subspecific rank, but also because there exist occasional specimens of T. stans from Mexico (e.g. McVaugh 10344) and Guatemala (e.g. Donnell Smith 1918) which also have elliptic rather than lanceolateovate leaflets, indicating that there is little geographical patterning to this variety, despite the situation in Bolivia and Peru (Fig. 4) .
Specimens of var. sambucifolia from Peru tend to have shorter, more coriaceous leaflets (< 4 cm long) and smaller corollas (< 4.5 cm long) than var. stans, but there is much overlap in both characters. Sandwith (in sched.) noted that var. sambucifolia had corollas which were villous in the sinuses between the lobes, a character which is easily observed in unopened corollas. This serves to distinguish var. sambucifolia from most specimens of var. stans from Mexico and the Caribbean, but this character is also a feature of most, perhaps all, specimens of var. stans from Argentina and Bolivia. There is also a suggestion in several publications (Gentry, 1992: 284; Pennington, Reynal & Daza 2004b: 763) Habitat and distribution: Widespread in the mountains of tropical America from Mexico south to Argentina, occurring mainly between 1500 and 2600 m (Gentry, 1992: 290) , and thus often at higher altitudes than var. stans but at lower altitudes than var. sambucifolia. Apparently common from Colombia through Ecuador to Peru, it becomes progressively rarer southwards in Bolivia (Fig. 4) , and is only known in Argentina from Santa Victoria in Los Toldos close to the Bolivian border. Below, only specimens from Bolivia are cited, where it is known from scattered localities at the transition from wet to dry mountain forest along the eastern Andean slopes (Fig. 4 satisfactorily. In addition, most of the variation is more or less continuous, so that the different species can be placed at different points along a cline from T. fulva through T. arequipensis to T. garrocha in one direction and from T. fulva through T. tanaeciiflora to T. guarume in the other (Table 1 ). In view of this situation, the only satisfactory solution is to recognize one variable species with six geographical subspecies. This allows for the existence of a few morphologically and geographically intermediate plants, and is probably the best way to account for the clinal variation noted in the previous paragraph. The characters I have found useful are shown in Table 1 . These are essentially quantitative rather than qualitative, and even the hirtellous leaves of ssp. fulva are not as distinctive as may at first appear, as two collections which are discussed below under this subspecies are intermediate between it and ssp. arequipensis. A few collections intermediate between ssp. altoandina, on the one hand, and ssp. garrocha, ssp. arequipensis, and ssp. guarume, on the other, also occur and are discussed below. These intermediates are apparently rare and only occur in areas lying between the populations of the different subspecies. As far as is known, they do not occur in the presence of typical examples of the subspecies and there is no evidence that they are of hybrid origin. In fact, the only situation in which there is any suspicion of hybrid origin involving T. fulva is that of T. tanaeciiflora (Gentry, 1992: 291) , where morphologically mixed populations apparently occur together, as noted in Weberbauer's field notes quoted by Kränzlin (1916) and testified by Sarkinen & Baden 2250 and 2251, collected at the same locality.
A comparison of Table 1 with the publications of Gentry (1992) and Macbride (1961) shows that I have ignored certain characters they have used. Macbride (1961: 79 passim) , but not Gentry, made use of the shape of the calyx to distinguish T. guarume from the other species. It is true that most specimens referred to T. guarume have a cupular calyx, whereas a shortly cylindrical calyx is more common amongst other taxa in this group, but the latter occurs in some specimens of T. guarume, and both calyx types in fact occur throughout this complex. Gentry (1992) made no use of this character and I concur with his decision. However, the distinction in ovary and fruit characters (ovary indumentum, fruit and seed dimensions) he makes use of in his key (Gentry, 1992: 275) are clearly unsatisfactory, as all three characters are overlapping and the ovary may be lepidote in all taxa of this group according to his own descriptions. The distinction between petiolate and sessile leaflets used to separate T. cochabambensis from T. garrocha is similarly unsatisfactory. Petiolate leaflets are found, apparently randomly, in populations in Peru and Argentina, as well as in Bolivia.
Although Gentry (1992: 275) drew attention to the position of the anthers and the size of the corolla, he did not otherwise draw attention to corolla characters. In fact, there are at least five ways in which variation can be observed, and this is shown in Figure 5 . The first and most obvious difference is in corolla length. The corollas of ssp. fulva, tanaeciiflora, and guarume are very similar and consistent in their relatively short length, that of ssp. garrocha is also relatively small, but much more variable, whereas those of ssp. arequipensis and altoandina are consistently longer, although somewhat variable in size between populations. In ssp. fulva, guarume, tanaeciiflora, and arequipensis the corolla is gradually widened from the basal portion, whereas, in ssp. altoandina and garrocha, there is an abrupt widening of the tube above a clearly demarcated basal cylindrical portion. This is linked to two other characteristics as, in both of these subspecies, the two upper corolla lobes are partially connate, creating a somewhat two-lipped corolla. In addition, the outer pair of filaments is longer than the inner pair and is shortly exserted, whereas the inner pair of anthers is held under the upper corolla lip. As these structures are also found in T. rosifolia Kunth from northern Peru (see below), it seems likely that they represent some adaptation for pollination purposes. It is possible that ssp. altoandina and garrocha have evolved to attract a different pollinator with a higher altitude or more southern distribution than that favoured by the other four subspecies.
These observations result in a somewhat different classification from that adopted by Gentry (1992) . He treated all forms with a long corolla under the name T. arequipensis, whereas, in this treatment, these are divided into two subspecies based on differences in corolla shape which correlate with differences in the leaves (Table 1) . Tecoma cochabambensis and T. garrocha are united within a single subspecies, garrocha, as they differ only in the degree of anther exsertion, a variable character throughout the populations in southern Bolivian and northern Argentina. The resulting classification, in fact, conforms essentially to the way in which Macbride (1961) divided up the species in the Flora of Peru, although I do not think the names to which he assigned some specimens were correct.
3A. SUBSPECIES FULVA (FIG. 6A-D) Key characters:
Subspecies fulva is the most distinct of the six subspecies recognized here. It can be immediately recognized by the hirtellous leaves with numerous (13-21), small, coriaceous, strongly lepidote leaflets, which are broadly obovate in shape, normally 0.7-1 cm long and broad, with a few prominent teeth near the apex, although slightly longer or entire leaflets can sometimes be found. The leaf rhachis is prominently winged. The corolla is regularly widened from the base with no clear differentiation of the basal tube (Fig. 5A) . It is relatively short (4.2-5.5 cm) with short lobes, 4-5 mm in length, and with the dorsal lobes united almost imperceptibly for about 1 mm and so scarcely two-lipped. The filaments are equal in length. In the field, this subspecies is distinct because of its multistemmed habit (T. Sarkinen, pers. comm 
.).
Illustration: There is an excellent illustration by Fitch, Botanical Magazine no. 4896 (Hooker, 1856) , which shows all these characteristics.
Habitat and distribution:
Restricted to a small area at the extreme north of Chile near Arica and neighbouring Tacna and Moquequa Provinces in southern Peru, where it grows in scrub on sand dunes and along river valleys in very arid, desert conditions from near sea level to 2230 m. Along the Río Caplina it is associated with Trixis neaeana DC., Grindelia montana Phil., and Solanum peruvianum L. (S. G. Phenology: Probably flowering throughout the year but data insufficient.
Intermediates: The collections from Moquequa cited above are geographically and morphologically intermediate between ssp. fulva and ssp. arequipensis. Weberbauer 7448 was identified as T. arequipensis by Macbride (1961: 80) , but then placed in T. fulva by Sandwith (in sched.) with doubt. Both have the relatively short corolla (< 5.5 cm long) and hirtellous leaves of ssp. fulva, but the number of leaflets (13-15) is suggestive of ssp. arequipensis. The leaflet teeth are very prominent in Weberbauer 7448.
3B. SUBSPECIES AREQUIPENSIS (SPRAGUE)
J. R. I. WOOD, STAT. NOV. (FIG. 6E-G Key characters: As interpreted here, ssp. arequipensis is restricted to the Arequipa area, and is close to ssp. fulva both geographically and morphologically, although showing a range of character changes, all of which show progression towards ssp. altoandina. The leaves are coriaceous as in ssp. fulva, but glabrous and with fewer (11-17) leaflets. The leaflets are longer (up to 2.3 cm), oblanceolate-obovate rather than broadly obovate, and so at least twice as long as broad; the rhachis is winged but not as prominently as in ssp. fulva. The corolla is similar in shape to ssp. fulva (Fig. 5C ), the tube being regularly widened without a clearly differentiated tube base, but is somewhat longer (5-7 cm) and with slightly longer lobes (up to 7 mm).
Habitat and distribution:
Restricted to very dry hillsides from near sea level to 2800 m in the Arequipa area of Peru (Fig. 7) . (5.5-6 cm) , and the leaves have the prominent winged rhachis typical of both. Subspecies tanaeciiflora is finely hirtellous on the stem, leaves, and inflorescence, as in ssp. fulva, but has the large terminal leaflet of ssp. guarume. The leaves are curiously variable (see below), but most commonly have a mixture of entire leaves with pinnately compound leaves with 3-7(-9) leaflets, the terminal much larger than the laterals, as in Figure 8 . Forms with different leaf structure sometimes grow in the same colony, although not on the same plant. Key characters: The leaves of ssp. guarume have a prominently winged rhachis [hence the nomen nudum Bignonia alata Pavon, which was cited but never taken †There is some doubt about this locality. The Cañete valley [13°05′S, 76°24′W] is near Lima, where T. fulva has, otherwise, never been collected. The label is not easily legible and there may be a mistake here. ‡The isotype at GH has some pinnate leaves, whereas the isotype at US is entirely simple-leaved as, apparently, was the holotype.
up by de Candolle (1845: 224)], but are otherwise very different from those of ssp. fulva. They are glabrous with only five to nine (rarely 11) leaflets, which are thin in texture, obovate or obovate-elliptic in shape, 1-3 cm long, and about twice as long as broad. The margin is very inconspicuously toothed and occasionally almost entire. The terminal leaflet is much larger than the laterals and sometimes lobed. The corolla is similar to that of ssp. fulva and ssp. tanaeciiflora, but slightly larger at 5-6.5 cm in length (Fig. 9B ).
Restricted to dry slopes along river valleys in the coastal desert of the Ica area in south-coastal Peru, where it grows between 100 and 1200 m. It is the most strictly lowland of all the subspecies recognized here (Fig. 7) . Diagnosis: A subspecie arequipense foliis foliolis 7-11 (non 13-17) instructis, corolla ± bilabiata, grandiore, lobis usque 13 mm longis, dorsalis basin 3-5 mm connatis, tubo corollae supra partem basalem abrupte dilatato, filamentis exterioribus quam interioribus longioribus, itaque duobos antheris exsertis. = Tecoma cochabambensis sensu Macbride (1961: 81) pro parte major, non (Herzog) Sandwith.
Key characters: This subspecies was recognized by Macbride (1961: 81) under the name T. cochabambensis, but was included by Gentry (1992: 276-277) within T. arequipensis, even though he alludes on at least three occasions to differences between the populations he included under this name. Subspecies altoandina is distinguished from ssp. arequipensis by the fewer leaflets (7-11, rather than 13-17), which are generally longer, reaching 4 cm in length, and lanceolate or oblong-lanceolate in shape with an acute to obtuse apex. The leaves are somewhat similar in texture to those of ssp. garrocha and the rhachis is not obviously winged, but the leaflets are prominently serrate-dentate and the teeth are far more numerous than in ssp. garrocha, about seven per centimetre. There is also a tendency, unique to this subspecies, for the basal pair of leaflets in each leaf to develop small secondary leaflets, which are more easily observed in the field than in the herbarium. This subspecies has the largest corolla within T. fulva, reaching 8 cm in length (Fig. 5D ), but is variable between populations even within a single area. The dorsal pair of lobes is about 10-12(-13) mm long and is united for about 3-5 mm, so creating a more obviously two-lipped corolla than in the subspecies discussed earlier. The two outer filaments are longer than the inner pair and their anthers are shortly exserted.
Habitat and distribution: Locally frequent on the sides of steep, dry Andean valleys from (1300-)2200 to 3600 m in southern Peru (Huancavelica and the Apurimac valley) and northern Bolivia (Camacho, Sorata, La Paz, and Luribay), the apparent disjunction being explained by the near absence of dry valleys between the two populations. Subspecies altoandina occurs at altitudes up to 3600 m, far higher than is the case with all other subspecies, which do not usually occur above 2700 m (Fig. 7) . 
Key characters:
Subspecies garrocha is distinguished by characters of the leaf and corolla. The leaf is thin in texture, the rhachis is unwinged, and the leaflets are lanceolate or oblong-lanceolate as in ssp. altoandina. However, the leaflets are usually fewer (three to seven, rarely nine) in number and generally longer, reaching 6 cm, with the marginal teeth usually rather poorly developed (rarely strongly serrate in Argentina as in Sarkinen et al. 2030 ) and widely spaced with only three to four per centimetre. The corolla is much shorter at 4.5-5.5 cm in length, but with relatively long lobes (Fig. 5E ). The dorsal pair is usually 9-12 mm long and united for 5-6 mm, so that the corolla is more two-lipped than in other subspecies, with the mouth somewhat gaping and the stamens clearly exserted.
Variation: Gentry (1992: 279) distinguished T. cochabambensis from T. garrocha on the grounds of its strongly exserted anthers and finely serrate, obtuse, petiolate lateral leaflets, but admitted it was a dubious segregate. The exserted anthers are characteristic of all the specimens cited below for which fully open corollas were available for examination, but this is also a feature of ssp. altoandina. The leaflets are petiolate in some of the specimens cited below (Wood 21396 and 22062 from Bolivia, Castellanos 30/1766, Venturi 1455 , and Renvoize 3447 from Argentina), but are more commonly sessile as in Herzog 2462, the type of Stenolobium cochabambense. It should also be noted that petiolate leaflets also occur occasionally in ssp. altoandina (e.g. Wood 20645) . With regard to leaf dentation, it is true that some specimens from the Cochabamba region, notably de La Barra 31, Ritter 795, and Ritter 1876 (but not Herzog 2462 or Ritter 701), have more sharply serrate leaflets, but I regard these as intermediates with ssp. altoandina as they were collected at the very north of the range of ssp. garrocha. They provide support, in fact, for the subspecific status accorded to plants in this complex in this paper.
Habitat and distribution: Frequent but rarely abundant along the eastern slopes of the Andes from the Cochabamba area (17°S) in Bolivia south to La Rioja (29°S) in Argentina. Subspecies garrocha is essentially a plant of the drier inter-Andean valleys below 2700 m (one record from nearly 3000 m), with a marked preference for disturbed, rocky ground, especially above stream beds. It descends to just below 1700 m in Bolivia, but to much lower altitudes further south in Argentina, where it grows as low as 500 m (Fig. 7) . essentially oblong or oblong-lanceolate, the base not clearly differentiated from the petiole. In addition, the leaves of the latter are always glabrous and the leaf-toothing is less well marked.
Both the morphological differences and the distribution pattern of T. tenuiflora and T. rosifolia suggest interesting parallels with other species. It has already been noted how precisely the same corolla differences serve to separate ssp. altroandina and garrocha of T. fulva from the other subspecies of T. fulva, the adaptations being driven presumably by the requirements of similar pollinators. Another morphological parallel lies in the indumentum. The four species T. rosifolia, T. stans, T. fulva, and T. tenuiflora all have glabrous and hairy-leaved forms, the last three at least with some intermediate populations and some geographical or ecological patterning to the variation, as discussed earlier. In addition, the distributions of T. rosifolia and T. tenuiflora show striking parallels to those of Loxopterygium huasango Spruce and L. grisebachii Hieron. & Lorentz, examples used by Pennington et al. (2000: 270) as evidence for 'the hypothesis of vicariance' to explain the origin of these isolated species through allopatric speciation caused by the fragmentation of the wider area of seasonally dry tropical forest in the Pleistocene. Loxopterygium huasango, like T. rosifolia, is a plant of the dry Andean valleys of north-west Peru, whereas L. grisebachii, like T. tenuiflora, is a plant of the dry Andean valleys of southern Bolivia and northern Argentina.
Hybridization: Although no hybrids of T. fulva with other species are known, putative hybrids involving T. tenuiflora with both T. beckii and T. stans are relatively common in Bolivia and can be expected wherever the two species occur together. What is interesting is that these hybrids are arising as a result of crossing between the red, tubular-flowered, supposedly bird-pollinated T. tenuiflora and the yellow, campanulate-flowered, supposedly beepollinated T. beckii and T. stans, suggesting that the distinction between these groups is not as fundamental as implied by Gentry (1992: 290) , and that both groups may share at least one common pollinator. Field observations by Nigel Taylor at Torotoro in November 2006 confirmed that hummingbirds were frequent visitors to the flowers of T. beckii, whereas no bees were seen. Further, more detailed field observation is needed to clarify the pollination biology of these species and just how hybrids are arising.
4A. TECOMA TENUIFLORA ¥ BECKII (FIG. 1E-G) Key characters: This rare hybrid grows in areas in which both parents are found within a few metres of each other and combines the characters of the two. In particular, the hybrid can be recognized by the leaves having one to two small leaflets arising at the base of the lamina, and by the colour of the corolla, which is orange, lying between the yellow of T. beckii and the red of T. tenuiflora. The basal cylindrical tube of the corolla is clearly differentiated as in T. beckii but it is only weakly ventricose above this point. Close examination will show that the margins of the corolla lobes have a few hairs (glabrous in T. beckii), whereas the anthers have a few inconspicuous hairs (glabrous in T. tenuiflora).
